So-called predatory journals threaten to diminish the quality of papers and of scientific research. This paper defines what constitutes a predatory journal, and provides a short literature overview. The aim of the research is to explore researchers' and librarians' awareness of predatory journals, using the example of Croatia, an EU country. Several institutions control the quality of Croatian scientific journals, so there are no predatory journals in Croatia. However, Croatian scientists publish their papers in foreign journals and thus have to be aware of all the threats of predatory journals. An online questionnaire was sent to researchers and librarians in order to find out if they understand what predatory journals are, if the researchers publish in those journals, and if the librarians educate their users about those journals. Results show that almost 90% of researchers are not sure what constitutes a predatory journal. Almost 50% of librarians are familiar with the term, but only less than 10% of librarians provide education on the topic. Raising awareness about predatory journals among scientists could prevent negative consequences such as the loss of scientific integrity and the risk of minimizing the visibility of research results. Libraries should play an important role in providing user education.
Introduction
Open Access (OA) publication aims to increase access by providing scholars with free online high-quality information. However, since around 2010 an unethical practice has cast a shadow over OA publications: some individuals and organizations have started publishing low-quality journals, using article processing charges (APC) as a cost model, but not controlling the quality of the papers they publish (i.e., failure to peer-review manuscripts). Those journals are usually called predatory journals, and their publishers are predatory publishers. Due to the lack of peer review, there is a high possibility of finding unethical practices in the published papers, for example falsification, fabrication, plagiarism, and guest or ghost authorship.
Scientists make up two of the most important loops in the chain of scientific communication -they are producers (i.e., authors) and users (i.e., readers) of scientific texts. Therefore, they have to choose and evaluate sources they use in their everyday work. As authors, they have to make decisions about the best journals to submit their papers to, and if they make a bad decision (e.g., if they choose a predatory journal), they risk losing credibility and prestige. Predatory journals also have a negative effect on the perception of OA. Through a lack of information literacy skills, some scientists believe that all OA journals are disreputable. Beall (2012) was the first to use the term predatory publisher (and predatory journal) in his blog about questionable scientific journals. Until 2017, Beall had maintained a list of predatory publishers, predatory journals, hijacked journals and questionable metrics. The list was produced based on a set of criteria and was considered to be a blacklist of "bad" journals. There are opponents to Beall's definition and inclusion criteria. Some authors think that the term predatory is not appropriate and they propose other terms such as questionable journals, bad faith journals (Dupuis, 2015) or pseudo-journals (McGlynn, 2013) . Additionally, many opponents think that some of Beall's criteria are wrong (e.g., Crawford, 2014) and that blacklists are not feasible solutions to the problem of unethical publishing. They prefer white lists that include journals with good practices (Berger & Cirasella, 2015) . Despite criticism, the term predatory journal is widely accepted, although sometimes used in quotation marks (Shen & Björk, 2015) . Predatory journals (and publishers) meet all three of the following criteria. They:
1. publish using an OA platform 2. use the APC model 3. do not control the quality of submitted manuscripts via a peer review process.
Many high-quality journals publish in OA mode and use the APC model. The difference between them and predatory journals is in the third criterion -controlling (or, more accurately, not controlling) the quality. Predatory journals usually claim that the papers they publish are peer reviewed, but often it is not true -they accept all manuscripts without peer review in order to make a profit. As the English language is lingua franca for today's science, predatory journals publish papers in English. That increases the chance of attracting more authors and readers that are not aware of all the dangers of predatory journals.
Although openly available, articles published in predatory journals are not indexed in reputable databases. According to Clark and Smith (2015) , authors of articles in biomedical predatory journals are mostly young researchers, based in developing countries -young researchers have less publishing experience, and researchers from developing countries lack support and mentorship that is usually available in developed countries. All scientists are under pressure to publish, but those from developing countries cannot afford the high APCs. According to Clark and Smith's editorial, as well as Coney et al.'s (2018) research, predatory publishers are attractive to these authors precisely because of the lower publishing fees involved. Another important factor to consider in this exploration of why authors may wittingly or unwittingly submit work to a predatory journal is the concept of information literacy (IL). For Zurkowski (1974) , being information literate means being able to find what is known or knowable on any subject. Information literates are people who know how to use information resources. Špiranec and Banek Zorica (2012) describe IL as a set of skills and as a social phenomenon. An important sub-set of these skills is the ability to identify predatory journals. As Croatia is a developing country, the aim of the research is to explore Croatian researchers' and librarians' awareness about predatory journals.
Scientific journals in Croatia
There are no predatory publishers in Croatia. Croatian publishers are non-profit, publicly funded organizations (universities, associations, institutes, etc.) that publish via the OA model. Some Croatian journals publish in English (usually from the fields of natural sciences, technical sciences, and medicine), and some in the Croatian language (mostly journals from the fields of social sciences and humanities). Other journals publish in both Croatian and English. Publishing in English increases visibility of journals and authors, but publishing in Croatian is vital for language-specific terminology.
The state supports the publishing of Croatian scientific journals, and the Ministry of Science and Education defines the funding criteria (MSE, 2018) . Croatian scientific journals should:
-control the quality of the papers they publish -edit their issues according to the technical guidelines of the MSE -publish all issues in OA, on the Hrčak portal (portal of Croatian scientific journals)
The Hrčak portal has its own inclusion criteria (Hrčak, 2018) as follows. It must:
-fulfill standard technical requirements -publish instructions for authors -accept international ethical standards (such as those of COPE or ICMJE) -publish in OA (a 6 month embargo period is acceptable) -publish the acceptance date.
The criteria ensure the high quality of Croatian journals. Quality control is mainly enacted through the traditional concept of peer review, mostly double-blind review by two peer reviewers (Stojanovski & Marušić, 2017) . Before a journal is allowed to be listed on the Hrčak portal, its editorial process (including peer review) is evaluated. Publishers are highly motivated to ensure their journals meet these stringent requirements, because most are non-commercial and need the financial support from the MSE. There are more than 450 journals on the Hrčak portal. None can be classified as predatory -all of them control quality through peer review, and a second quality check is carried out by the Hrčak team.
Croatian scientists are aware of Croatian journal quality and reliability, but they also use (as authors and as readers) international journals. That is where problems can occur -Croatian scientists are not always aware of the threat of predatory publishers. The main reason is because of a lack of sub-set information literacy skills, namely critically evaluating journal quality. According to Clark and Smith (2015) , researchers from developing countries could be prone to predatory journals. Thus, librarians and researchers must clearly understand what predatory journals are in order to ensure the use of and publication in legitimate journals.
Aim, sample and methodology
Our research aims to explore Croatian scientists' and academic librarians' awareness about predatory journals. Online questionnaires with 14 questions were sent to scientists and librarians at four Croatian faculties from the fields of natural sciences and 
Results
In the first part of the questionnaire, scientists were asked about their experiences with OA. Twenty-eight scientists from the sample (50%) have published at least one paper in OA. The scientists are aware of publishing models, but not all are aware that all Croatian journals are in OA. Almost all the scientists (55 or 98%) think that OA journals and repositories facilitate communication and ensure better visibility than toll-access journals and databases. One of the characteristics of Croatia as a peripheral scientific community is its economy -Croatia is a country in transition, with its economy still developing. That is why there is currently an open access publishing crisis, caused by high subscription prices, which has negatively affected Croatian scientists. To them (as perhaps other scientists and information specialists worldwide), OA seemed to be a good solution for increasing visibility of their papers.
When asked about the citation advantage of OA literature, 10.7% of the scientists do not believe it exists, 48.2% are not sure, and 41.1% believe in the advantage of OA citation. The OA citation advantage has been confirmed in many researches (e.g., Kurtz et al., 2005; Antelman, 2004; Hajjem and Harnad, 2007 ), but we found that more than half of the respondents are not aware of it. That implies that Croatian scientists are not familiar with all the OA advantages and possibilities.
Asked if they have ever heard of predatory publishers, 30.4% participants responded in the negative; 58.9% respondents said they have heard of predatory publishers, but did not know much about them; and 10.7% said they do know about predatory publishers. Figure 1 shows the results for the fields of social and natural sciences. This question gives new light to previous questions: considering that the majority of scientists are not sure about what constitutes a predatory publisher, some of them may think that predatory and open access are synonyms, and thus try to avoid OA journals.
When asked if they had ever found a paper from a predatory journal in repositories or other databases they use, 57.2% answers were negative, 8.9% have found at least one predatory journal but did not warn the administrator or publisher, and 33.9% of the respondents are not sure if they have ever found a predatory journal (Fig. 2) . However, if we look at the previous question, knowing that the majority of respondents are not sure about what constitutes a predatory publisher, all the negative answers to this question have to be considered with caution. The purpose of this question was to find out if the scientists think that it is important to report predatory journals to repository administrators.
Furthermore, when asked about their publishing experiences, 94.6% of respondents answered that they had never published a paper in a predatory journal and 5.4% are not sure. However, when asked about their colleagues' experiences, 12.5% answered that they knew about colleagues that had published in predatory journals, and 67.9% of respondents were not sure (Table 1) . Again, if we know that almost 60% of the respondents are not sure what constitutes a predatory journal, the results are questionable.
The final two questions were about scientists' experiences with Croatian repositories: 33.9% of the respondents have never found a predatory journal in a Croatian catalog, and 66.1% are not sure. When asked about the possibility of finding predatory journals in Croatian repositories, 46.4% believe it is possible (Table 2) . That means that almost half of the respondents do not believe that Croatian repositories (i.e., their administrators) control the quality of deposited materials. Besides the Hrčak portal (a repository with stringent inclusion criteria), there are many institutional repositories in Croatia. Administrators of those repositories are mostly librarians, i.e., information specialists that are supposed to have a high level of information literacy. They should know how to distinguish between high-quality journals and predatory journals. Even if an author tries to deposit a paper published in a predatory journal, administrators should intervene. In summary, the most prominent Croatian repository, Hrčak, and the most significant funding body, the MSE, both have stringent quality control criteria in place. Therefore, it is not possible to find a predatory journal on the Hrčak portal, and the Ministry would not support such journals. Administrators, who are usually librarians, control institutional repositories at Croatian academic institutions. That should also guarantee the quality of deposited papers.
In the second part of the research, we found out that librarians are more familiar with the terms predatory publishers and predatory journals than the scientists are. Table 3 shows that more than 50% of librarians are familiar or completely familiar with the term. However, the percentage of those librarians who are not sure, or who are not familiar with the term is still too high: librarians are information specialists that should know about such practices in scientific communication, and they should educate their users on how to evaluate information.
The next question shows that only 8.8% of librarians initiate education about predatory publishers and 32.8% think that the education is not necessary (Table 4) . The attitude may be based on the trust Croatian librarians have in the quality of Croatian journals and repositories, but Croatian scientists also use international journals, repositories and other databases that can be of questionable quality. Additional research (Hebrang Grgić, 2016) shows that, although Croatian academic librarians recognize predatory publishers as a threat for OA, 40% do not plan any form of education on OA literacy (a sub-set of information literacy skills connected with the OA publishing model). One of the reasons is because of a lack of library staff and space.
Discussion
The findings show that the majority of scientists have heard about predatory journals but are not sure how to identify them. That confirms the first presumption (Croatian scientists are not sure about what constitutes a predatory journal). Almost all of them Table 1 Have some of your colleagues published a paper in a predatory journal?
Answers
Social sciences (n = 31) Natural sciences (n = 25) Total (n = 56)
Yes, but they found out the journal is predatory after publication 2 2 4
Yes, they knew the journal was predatory 3 0 3 
think they have never published in a predatory journal and most of them are not sure about their colleagues' experiences with predatory journals. That partly confirms our second presumption (Croatian scientists do not publish in predatory journals), however, that is based on their own opinion and further research is necessary to verify it. The analysis of Croatian repositories and databases, such as the Croatian scientific bibliography, should be done to find out if Croatian scientists publish in predatory journals and if they use them as citations in their papers. Most of the librarians are aware of predatory journals but more than 40% are not sure about the definition. Less than 10% of librarians initiate user education. This partly confirms our third and fourth presumptions (librarians in Croatian academic libraries are familiar with what constitutes a predatory journal and they educate their users occasionally). Croatian librarians rely on the trust they have in the quality of Croatian journals and repositories, despite knowing that Croatian scientists also use international journals, repositories and other databases that could be of questionable quality. Moreover, most Croatian academic libraries are short-staffed, and do not have time to organize education. They usually act only upon user requests.
Education about how to identify predatory journals is extremely important. Librarians and researchers can use black or white lists to identify predatory journals (Berger & Cirasella, 2015) . There are concerns about blacklists -some authors think the lists are flawed due to a weak set of criteria that results in the inclusion of journals that are not predatory and the exclusion of some that are predatory (Teixeira da Silva & Tsigaris, 2018) . Other authors (Strinzel et al., 2019) conclude that both black and white lists can be helpful in identifying predatory journals.
If users have never heard of predatory publishers, there is an information voidusers do not ask librarians about those journals and librarians do not have time to organize any kind of education about the topic. There are many possible consequences of such practice -scientists who do not have skills to identify predatory journals will use them (either as readers or as authors) unwittingly helping to produce science of questionable quality. Scientists who do not know enough about predatory journals, might avoid OA in general, believing that all OA journals are disreputable. In addition, those scientists might agree to be editors or members of editorial boards of predatory 
Conclusion
There is high percentage of OA journals in Croatia, almost all of them available on the national portal Hrčak. The portal controls the quality of journals by evaluating the editorial process (including peer review). Therefore, there are no predatory publishers and journals in Croatia. However, Croatian scientists use international journals in their everyday work: they publish their papers in international journals and they use these journals as sources for their research. Although it was not asked in the questionnaire, it is possible that some authors think that OA equals APC and are not aware that there are OA journals that do not charge authors for publishing. Alleged predatory journals publish all submitted papers in OA, without controlling quality, and make a profit by using the APC model. Those journals pose a serious threat to scientific communication -they are freely available and thus have a potentially high impact, especially for scientists from peripheral scientific communities with limited funds. Scientists, as authors and readers of scientific texts, should know how to evaluate scholarly journals in order to use and produce reliable information. If not, they risk their own reputation and they risk harming the reputation of their institution. Scientists as users of scientific information should also be aware of the threat of predatory journals -the information published in those journals is unevaluated, and scientists should not base their research on unreferenced information.
Croatian scientists are aware of the threat, but are not always sure how to identify predatory journals and publishers. At this point, the role of academic libraries is very important. One of their missions is to implement information literacy programs for their users: develop skills for detecting predatory journals as part of information literacy. Croatian academic librarians are mostly aware of the problem, but the education is still insufficient and mostly based on individual education or upon a user's specific request.
The sample of the survey is small, but the results indicate there is a lack of awareness among Croatian scientists (and also librarians) about the threat of predatory journals. Academic librarians are essential for educating their users about predatory journals and publishers -they should teach them how to find, evaluate and use scientific information properly by developing their information literacy skills through different forms of education (individual approach, workshops, webinars, seminars, conferences, online courses, etc.). This lack of IL skill in detecting predatory journals could increase the number of these journals, and the number of papers published in them. The result could be harmful for the OA publishing model. Raising awareness about predatory journals among scientists could prevent negative consequences such as the loss of faith in scientific integrity and a dramatic reduction in the visibility of research results.
Endnotes
1 Recently, it seems that some predatory journals have increased their APCs to more closely imitate legitimate journals, although this trend is yet to be investigated. 
